Surface water has "not usually been sufficient or dependable enough for summer irrigation; only surface storage of flood waters or greater development of ground water can mitigate such deficiencies. Bench lands which comprise the largest potentially irrigable areas in the valley would not be served by dams along the main stream, and no good, large reservoir sites are available for storage that would serve them.
Determination of the potential availability of ground-water now has become a necessary step in planning for the most efficient use of land and water in the upper John Day River, valley.
The large'st area of potentially irrigable land, for crops or pasture, is ( ' ' the extensive alluvial fans that spread out northward from the base of the Strawberry Range £see Figs. 1 and 13 of tfie * pamphlet, the geologic s_etting of the John Day Country). The surface area of the fans between Dean Creek (near the Oliver Ranch), Prairie' City, and Blue Mountain Hot Springs totals about 50 square miles. This «^» is shown by the symbol Tr in the ruled and cross hatched area of the accompanying map (Fig. l) ..The valley bottom lands shown by the symbol Qa are not included in the 50 sq. mi. figure. Probably between 5 and 10 sq. mi. of the fan surface (bench land) is being irrigated from streams, leaving UO-U5 sq. mi. of unimproved pasture land. Although the fan surface is only about two miles wide from head to foot (south to north) between Dean and Indian Creeks, from Indian Creek eastward it averages about 1+--1/2 miles wide. A strip two miles wide along the lower edge of the fan, where the soil in general is best and water is most likely to be available at reasonable depth, aggregates about 25 sq. mi. or 16,000 acres. The principal target area for possible new irrigation therefore, comprises 12,000 to 15,000 acres. Availabilityjof ground water_at_reasonable cost would be a major factor in improving this acreage. Between Mount Vernon and Picture Gorge, the base of the Rattlesnake
Formation is believed to have been dislocated at least 1,000 feet, and in places it may be 600-800 feet "below the present valley level. The gravels in the vicinity of Prairie City, accordingly, are "believed to extend below present river level, and may constitute an important aquifer.
The uniform northward surface slopes of the major fans south of * the river indicate that the youngest gravels have not been disturbed.
As the fans were built up by debris eroded from the Strawberry Range, especially during periods of glaciation, the John Day River was pushed northward to its present course. In some places, as at Halls Hill east of Bear Creek and near the Oliver Ranch, the river was forced to cross the ends of spur ridges from the north. We cannot tell definitely from*1 surface evidence where the old channel was, except that it probably was at least half a mile farther south in the* vicinity of Halls Hill and lay south of the Oliver Ranch. The old channel is likely to contain / good water-bearing gravels or sands and could be found by drilling.
In Figure 2 the old valley bottom is projected from available data as about three-quarters of a mile farther 'south of Prairie City than the present river and about 250 feet lower, but this is only an "educated guess". Figs. 2 and. 3)» They are, however, a few to several hundred feet thick in the lower parts of the fans, thick enough to offer possibilities for one or more good water-bearing beds. Poorly permeable hard-pan, layers may be expected to seal off the lower gravels and ,water in the gravel would be under artesian pressure. Gravels below river level and not sealed off from river water should be saturated up to river level; wells on the bench some distance from the river, such as Well C in figure 2, would intercept water moving toward the river from the head of the fans. T he volcanic rocks below the gravels would be saturated, and favorable zones could produce good wells. These rocks are believed to be cut-by many faults and fractures along which water could move to permeable gravels or breccia zones between flows. Along the northern fringe of the fans, the water in lavas is likely to be under artesian pressure (see Fig. 2 ). . . . .
-7 Recommendations
Complete appraisal of the ground-water resources of the Prairie City basin would probably take 3 or 4 years; a less thorough investigation might take less than 2 years. In any event, appraisal of the resources logically would precede development. An efficient program should, therefore, provide for successive stages, each of which is adjusted to results of preceding steps. Obviously, there is no point in planning works for recharging before the presence of aquifers that are worth or need artificial recharge has been demonstrated.
If development of ground water is deemed to be a desirable alternative to other plans, or part of a broad water-resource plan, the Grant 1 County Planning Commission could request that the Oregon District Office, Water Resources Division, Geological Survey, prepare a proposal for an investigation. As was brought out at the meeting of the Planning Commission on December 14, 1971* most ground-water studies by the Geological Survey require cooperative funding. Local as well as State commitments for funding are likely to be needed if an appraisal study is contemplated, The real reason for appraising the ground-water resources of the upper John Day River valley, namely, the benefits that would result from more water, is beyond the scope of this memorandum. The first question to be answered is how much the local economy might profit from full development of land that would be suitable for irrigation by well water.
The potential benefits would limit the overall magnitude of a project and the location of suitable areas would largely control its direction.
A request for a ground-water investigation, therefore, should be based on a well-documented account of possible contributions to the local economy. For locations of sections and explanation see accompanying map. Vertical scale is twice the horizontal.
